Effect of selected bacteria on the antibacterial and antioxidant activities of Centella asiatica / Arash Rafat by Rafat, Arash
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APPENDICES 
 
Appendix A – Material and Method 
A-1) Phosphate Buffered Saline (PBS) 
The below chemicals were added to 800 ml distilled water and dissolved. Finally, the 
volume adjusted to 1000 ml using distilled water and the buffer was autoclaved.  
 
No. Chemical Amount (g) 
1 Sodium chloride (NaCl) 8.00 
2 Potassium chloride (KCl) 0.20 
3 Disodium hydrogen phosphate (Na2HPO4) 1.44 
4 Potassium dihydrogen phosphate (KH2PO4) 0.24 
 
 
A-2) Bacterial Glycerol Stock Preparation 
A single colony of bacteria from agar plate was cultured in nutrient broth to reach OD600 ≈ 
1.0. Then, 400 µl of cultured bacteria was added into 600 µl of 60% sterile glycerol in a 
1.5 ml tube. The dilution was mixed and immediately freezed with liquid nitrogen and 
stored at -80° C until use.  
 
 
 
 
 
126 
 
Appendix B – HPLC Chromatograms 
B-1) HPLC Chromatogram of gallic acid, catechin, p-coumaric acid, phlorizin, and 
quercetin as the phenolic compound standards. 
 
   
B-2) HPLC chromatogram of the phenolic compounds of leaf extract of the control 
Centella asiatica plant (Pathogenic bacteria inoculation study). 
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B-3) HPLC chromatogram of the phenolic compounds of leaf extract of the Centella 
asiatica plant 3 days after inoculation with pathogenic bacteria. 
 
 
    
B-4) HPLC chromatogram of the phenolic compounds of leaf extract of the Centella 
asiatica plant 7 days after inoculation with pathogenic bacteria (the infected plant). 
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B-5) HPLC chromatogram of the phenolic compounds of petiole-stem extract of the 
control Centella asiatica plant (pathogenic bacteria inoculation study). 
 
 
      
B-6) HPLC chromatogram of the phenolic compounds of petiole-stem extract of the 
Centella asiatica plant 3 days after inoculation with pathogenic bacteria. 
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B-7) HPLC chromatogram of the phenolic compounds of petiole-stem extract of the 
Centella asiatica plant 7 days after inoculation with pathogenic bacteria (the infected 
plant). 
 
 
    
B-8) HPLC chromatogram of the phenolic compounds of root extract of the control 
Centella asiatica plant (pathogenic bacteria inoculation study). 
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B-9) HPLC chromatogram of the phenolic compounds of root extract of the Centella 
asiatica plant 3 days after inoculation with pathogenic bacteria. 
 
 
   
B-10) HPLC chromatogram of the phenolic compounds of root extract of the Centella 
asiatica plant 7 days after inoculation with pathogenic bacteria (the infected plant). 
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B-11) HPLC chromatogram of the phenolic compounds of leaf extract of the control 
Centella asiatica plant (beneficial bacteria treatment study). 
 
 
    
B-12) HPLC chromatogram of the phenolic compounds of leaf extract of the treated 
Centella asiatica plant with beneficial bacteria. 
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B-13) HPLC chromatogram of the phenolic compounds of petiole-stem extract of the 
control Centella asiatica plant (beneficial bacteria treatment study). 
 
 
    
B-14) HPLC chromatogram of the phenolic compounds of petiole-stem extract of the 
treated Centella asiatica plant with beneficial bacteria. 
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B-15) HPLC chromatogram of the phenolic compounds of root extract of the control 
Centella asiatica plant (beneficial bacteria treatment study). 
 
 
   
B-16) HPLC chromatogram of the phenolic compounds of root extract of the treated 
Centella asiatica plant with beneficial bacteria. 
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Appendix C – 16S rRNA Gene Sequences 
 
C-1) Partial 16S rRNA gene sequence of Bacillus gibsonii strain AR_PBSTSB (NCBI 
LOCUS: HM582875, Size: 1445bp)       
 
cggcgngcta tacatgcaag tcgagcggac gtttttgaag cttgcttcaa aaacgttagc 
ggcggacggg tgagtaacac gtgggcaacc taccttatcg actgggataa ctccgggaaa 
ccggggctaa taccggataa catctagcac ctcctggtgc cggattaaaa gagggcttct 
tgctctcacg atgagatggg cccgcggcgc attagctagt tggagaggta acggctcccc 
aaggcgacga tgcgtagccg acctgagagg gtgatcggcc acactgggac tgagacacgg 
cccagactcc tacgggaggc agcagtaggg aatcttccgc aatggacgaa agtctgacgg 
agcaacgccg cgtgagtgat gaagggtttc ggctcgtaaa gctctgttat gagggaagaa 
cacgtaccgt tcgaataggg cggtaccttg acggtacctc atcagaaagc cacggctaac 
tacgtgccag cagccgcggt atacgtagtg caagcgtgtc cggaattatt gggcgtaaag 
cgcgcgcagg cgcctttaag tctgatgtga aatcttgcgg ctcaaccgca agcggccatt 
ggaaactggg aggcttgagt acagaagagg agagtggaat tccacgtgta gcggtgaaat 
gcgtagatat gtggaggaac accagtggcg aaggcgactc tctggtctgt aactgacgct 
gaggcgcgaa agcgtgggga gcaaacagga ttagataccc tggtagtcca cgccgtaaac 
gatgagtgct aggtgttagg ggtttcgatg cccgtagtgc cgaagttaac acattaagca 
ctccgcctgg ggagtacggc cgcaaggctg aaactcaaag gaattgacgg gggcccgcac 
aagcagtgga gcatgtggtt taattcgaag caacgcgaag aaccttacca ggtcttgaca 
tcctttgacc actctggaga cagagcttcc ccttcggggg caaagtgaca ggtggtgcat 
ggttgtcgtc agctcgtgtc gtgagatgtt gggttaagtc ccgcaacgag cgcaaccctt 
gaccttagtt gccagcattt agttgggcac tctaaggtga ctgccggtga caaaccggag 
gaaggtgggg atgacgtcaa atcatcatgc cccttatgac ctgggctaca cacgtgctac 
aatggatggt acaaagggtt gcgaagccgc gaggtgaagc caatcccata aagccattct 
cagttcggat tgtaggctgc aactcgcctg catgaagctg gaattgctag taatcgcgga 
tcagcatgcc gcggtgaata cgttcccggg ccttgtacac accgcccgtc acaccacgag 
agtttgtaac acccgaagtc ggtgaggtaa ccttttggag ccagccgccg aagtgacana 
nnnng 
 
 
C-2) Partial 16S rRNA gene sequence of Methylobacterium radiotolerans strain 
AR_PSLBHI (NCBI LOCUS: HM582876, Size: 1374bp)       
 
gcggcttaca catgcagtcg agcgggccct tcggggtcag cggcggacgg gtgagtaacg 
cgtgggaacg tgccttctgg ttcggaataa ccctgggaaa ctagggctaa taccggatac 
gcccttttgg ggaaaggttt actgccggaa gatcggcccg cgtctgatta gctagttggt 
ggggtaacgg cctaccaagg cgacgatcag tagctggtct gagaggatga tcagccacac 
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tgggactgag acacggccca gactcctacg ggaggcagca gtggggaata ttggacaatg 
ggcgcaagcc tgatccagcc atgccgcgtg agtgatgaag gccttagggt tgtaaagctc 
ttttatccgg gacgataatg acggtaccgg aggaataagc cccggctaac ttcgtgccag 
cagccgcggt aatacgaagg ggctagcgtt gctcggaatc actgggcgta aagggcgcgt 
aggcggcgtt ttaagtcggg ggtgaaagcc tgtggctcaa ccacagaatg gccttcgata 
ctgggacgct tgagtatggt agaggttggt ggaactgcga gtgtagaggt gaaattcgta 
gatattcgca agaacaccgg tggcgaaggc ggccaactgg accattactg acgctgaggc 
gcgaaagcgt ggggagcaaa caggattaga taccctggta gtccacgccg taaacgatga 
atgccagctg ttggggtgct tgcaccgcag tagcgcagct aacgctttga gcattccgcc 
tggggagtac ggtcgcaaga ttaaaactca aaggaattga cgggggcccg cacaagcggt 
ggagcatgtg gtttaattcg aagcaacgcg cagaacctta ccatcctttg acatggcgtg 
ttacccagag agatttgggg tccacttcgg tggcgcgcac acaggtgctg catggctgtc 
gtcagctcgt gtcgtgagat gttgggttaa gtcccgcaac gagcgcaacc cacgtcctta 
gttgccatca ttcagttggg cactctaggg agactgccgg tgataagccg cgaggaaggt 
gtggatgacg tcaagtcctc atggccctta cgggatgggc tacacacgtg ctacaatggc 
ggtgacagtg ggaggcgaag gagcgatctg gagcaaatcc ccaaaagccg tctcagttcg 
gattgcactc tgcaactcga gtgcatgaag gcggaatcgc tagtaatcgt ggatcagcat 
gccacggtga atacgttccc gggccttgta cacaccgccc gtcacaccat gggagttggt 
cttacccgac ggcgctgcgc caaccgcaag gaggcaggcg accacgnagt cnna 
 
 
C-3) Partial 16S rRNA gene sequence of Pantoea agglomerans strain AR_PSBH2   
 (NCBI LOCUS: HM582877, Size: 1446bp) 
 
gnnngngggc tacacatgca agtcgaacgg tagtcacagg taagcttgct ctccgggtga 
cgagtggcgg acgggtgagt aatgtctggg gatctgcccg atggaggggg ataactactg 
gaaacggtag ctaataccgc ataacgtcgc gagaccaaag tgggggacct tcgggcctca 
caccatcgga tgaacccaga tgggattagc tagtaggtgg ggtaatggct cacctaggcg 
acgatcccta gctggtctga gaggatgacc agccacactg gaactgagac acggtccaga 
ctcctacggg aggcagcagt ggggaatatt gcacaatggg cgcaagcctg atgcagccat 
gccgcgtgta tgaagaaggc cttcgggttg taaagtactt tcagcgggga ggaagggatg 
atgtttaata cgcatcgtca ttgacgttac ccgcagaaga agcaccggct aactccgtgc 
cagcagccgc ggtaatacgg agggtgcaag cgtaatcgga attactgggc gtaaagcgca 
cgcaggcggt ctgtaagtca gatgtgaaat ccccgggctt aacctgggaa ctgcatttga 
aactggcagg cttgagtctc gtagaggggg gtagaattcc aggtgtagcg gtgaaatgcg 
tagagatctg gaggaatacc ggtggcgaag gcggccccct ggacgaagac tgacgctcag 
gtgcgaaagc gtggggagca aacaggatta gataccctgg tagtccacgc cgtaaacgat 
gtcgacttgg aggttgtgcc cttgaggcgt ggcttccgga gctaacgcgt taagtcgacc 
gcctggggag tacggccgca aggttaaaac tcaaatgaat tgacgggggc ccgcacaagc 
ggtggagcat gtggtttaat tcgatgcaac gcgaagaacc ttacctggcc ttgacatcca 
gagaacttag cagagatgct ttggtgcctt cgggaactct gagacaggtg ctgcatggct 
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gtcgtcagct cgtgttgtga aatgttgggt taagtcccgc aacgagcgca acccttatcc 
tttgttgcca gcggctcggc cgggaactca aaggagactg ccggtgataa accggaggaa 
ggtggggatg acgtcaagtc atcatggccc ttacggccag ggctacacac gtgctacaat 
ggcgcataca aagagaagcg acctcgcgag agcaagcgga cctcataaag tgcgtcgtag 
tccggattgg agtctgcaac tcgactccat gaagtcggaa tcgctagtaa tcgtagatca 
gaatgctacg gtgaatacgt tcccgggcct tgtacacacc gcccgtcaca cctatgggag 
tgggttgcaa aagaagtagg taggttagac tcntcgntcg ngngcatncc nctntngatt 
nnncng 
 
 
C-4) Partial 16S rRNA gene sequence of Pantoea agglomerans strain AR_PINLBH4   
 (NCBI LOCUS: HM582878, Size: 1460bp) 
 
gnnanttgng gggcnggcta cacatgcagt cgtaccaatg agtcacncca tagcttgctc 
tcgggtgacg agtggcggac gggtgagtaa tgtctgggaa actgcccgat ggagggggat 
aactactgga aacggtagct aataccgcat aatgtcgcaa gaccaaagag ggggaccttc 
gggcctcttg ccatcggatg tgcccagatg ggattagctt gttggtgagg taatggctca 
ccaaggcgac gatccctagc tggtctgaga ggatgaccag ccacactgga actgagacac 
ggtccagact cctacgggag gcagcagtgg ggaatattgc acaatgggcg caagcctgat 
gcagccatgc cgcgtgtatg aagaaggcct tcgggttgta aagtactttc agcggggagg 
aaggcaatac ggttaataac cgtgttgatt gacgttaccc gcagaagaag caccggctaa 
ctccgtgcca gcagccgcgg taatacggag ggtgcaagcg ttaatcggaa ttactgggcg 
taaagcgcac gcaggcggtc tgtcaagtcg gatgtgaaat ccccgggctc aacctgggaa 
ctgcattcga aactggcagg cttgagtctt gtagaggggg gtagaattcc aggtgtagcg 
gtgaaatgcg tagagatctg gaggaatacc ggtggcgaag gcggccccct ggacaaagac 
tgacgctcag gtgcgaaagc gtggggagca aacaggatta gataccctgg tagtccacgc 
cgtaaacgat gtcgacttgg aggttgtgcc cttgaggcgt ggcttccgga gctaacgcgt 
taagtcgacc gcctggggag tacggccgca aggttaaaac tcaaatgaat tgacgggggc 
ccgcacaagc ggtggagcat gtggtttaat tcgatgcaac gcgaagaacc ttacctggtc 
ttgacatcca cggaatttgg cagagatgcc ttagtgcctt cgggaaccgt gagacaggtg 
ctgcatggct gtcgtcagct cgtgttgtga aatgttgggt taagtcccgc aacgagcgca 
acccttatcc tttgttgcca gcggtccggc cgggaactca aaggagactg ccagtgataa 
actggaggaa ggtggggatg acgtcaagtc atcatggccc ttacgaccag ggctacacac 
gtgctacaat ggcatataca aagagaagcg acctcgcgag agcaagcgga cctcataaag 
tatgtcgtag tccggattgg agtctgcaac tcgactccat gaagtcggaa tcgctagtaa 
tcgtggatca gaatgccacg gtgaatacgt tcccgggcct tgtacacacc gcccgtcaca 
ccatgggagt gggttgcaaa agaagtagga nnggttagat ctacgntcga gctgcntacg 
ctgcttttgn tncngnnnng 
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C-5) Partial 16S rRNA gene sequence of Erwinia tasmaniensis strain AR_PINLTS5 
(NCBI LOCUS: HM582879, Size: 1459bp)  
 
gnnnannngc gggaggctac acatgcagtc gtacnaatga gtcannncna ngagcttgct 
cctttgcgct gacgagtggc ggacgggtga gtaatgtctg ggaaactgcc cgatggaggg 
ggataactac tggaaacggt agctaatacc gcataacgtc ttcggaccaa agtgggggac 
cttcgggcct cacaccatcg gatgtgccca gatgggatta gctagtaggt ggggtaatgg 
ctcacctagg cgacgatccc tagctggtct gagaggatga ccagccacac tggaactgag 
acacggtcca gactcctacg ggaggcagca gtggggaata ttgcacaatg ggcgcaagcc 
tgatgcagcc atgccgcgtg tatgaagaag gccttcgggt tgtaaagtac tttcagcggg 
gaggaaggcg atgcggttaa taaccgcgtc gattgacgtt acccgcagaa gaagcaccgg 
ctaactccgt gccagcagcc gcggtaatac ggagggtgca agcgttaatc ggaattactg 
ggcgtaaagc gcacgcaggc ggtctgtaag tcagatgtga aatccccggg ctcaacccgg 
gaactgcatt tgaaactggc aggcttgagt ctcgtagagg ggggtagaat ttccaggtgt 
agcggtgaaa tgcgtagaga tctggaggaa taccggtggc gaaggcggcc ccctggacga 
agactgacgc tcaggtgcga aagcgtgggg agcaaacagg attagatacc ctggtagtcc 
acgccgtaaa cgatgtcgac ttggaggttg tgcccttgag gcgtggcttc cggagctaac 
gcgttaagtc gaccgcctgg ggagtacggc cgcaaggtta aaactcaaat gaattgacgg 
gggcccgcac aagcggtgga gcatgtggtt taattcgatg caacgcgaag aaccttacct 
ggccttgaca tccacagaac tttccagaga tggattggtg ccttcgggaa ctgtgagaca 
ggtgctgcat ggctgtcgtc agctcgtgtt gtgaaatgtt gggttaagtc ccgcaacgag 
cgcaaccctt atcctctgtt gccagcgatt cggtcgggaa ctcaggggag actgccggtg 
ataaaccgga ggaaggtggg gatgacgtca agtcatcatg gcccttacgg ccagggctac 
acacgtgcta caatggcgca tacaaagaga agcgaccctg cgagggcaag cggatctcat 
aaagtgcgtc gtagtccgga tcggagtctg caactcgact ccgtgaagtc ggaatcgcta 
gtaatcgtgg atcagaatgc cacggtgaat acgttcccgg gccttgtaca caccgcccgt 
cacaccatgg gagtgggttg caaaagaagt aggnnnggtt agactcacgn tcgagatcat 
aacgctgctg ntcgntnag 
 
C-6) Partial 16S rRNA gene sequence of Erwinia soli strain AR_PINLTS1 (NCBI 
LOCUS: HM582880, Size: 1446bp)  
 
tncngcgggc tacacatgca agtcggacgg tagcacaggt anagcttgct ctccgggtga 
cgagtggcgg acgggtgagt aatgtctggg aaactgcccg atggaggggg ataactactg 
gaaacggtag ctaataccgc ataacgtctt cggaccaaag tgggggacct tcgggcctca 
cgccatcgga tgtgcccaga tgggattagc tagtaggtgg ggtaacggct cacctaggcg 
acgatcccta gctggtctga gaggatgacc agccacactg gaactgagac acggtccaga 
ctcctacggg aggcagcagt ggggaatatt gcacaatggg cgcaagcctg atgcagccat 
gccgcgtgta tgaagaaggc cttcgggttg taaagtactt tcagcgggga ggaaggcggt 
gaggttaata acctcgccga ttgacgttac ccgcagaaga agcaccggct aactccgtgc 
cagcagccgc ggtaatacgg agggtgcaag cgttaatcgg aattactggg cgtaaagcgc 
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acgcaggcgg tctgttaagt cagatgtgaa atccccgggc ttaacctggg aactgcattt 
gaaactggca ggcttgagtc tcgtagaggg gggtagaatt ccaggtgtag cggtgaaatg 
cgtagagatc tggaggaata ccggtggcga aggcggcccc ctggacgaag actgacgctc 
aggtgcgaaa gcgtggggag caaacaggat tagataccct ggtagtccac gccgtaaacg 
atgtcgactt ggaggctgtt cccctgagga gtggcttccg gagctaacgc gttaagtcga 
ccgcctgggg agtacggccg caaggttaaa actcaaatga attgacgggg gcccgcacaa 
gcggtggagc atgtggttta attcgatgca acgcgaagaa ccttacctgg ccttgacatc 
cagagaactt ggcagagatg ccttggtgcc ttcgggaact ctgagacagg tgctgcatgg 
ctgtcgtcag ctcgtgttgt gaaatgttgg gttaagtccc gcaacgagcg caacccttat 
cctttgttgc cagcggtccg gccgggaact caaaggagac tgccagtgat aaactggagg 
aaggtgggga tgacgtcaag tcatcatggc ccttacggcc agggctacac acgtgctaca 
atggcgcata caaagagaag cgacctcgcg agagcaagcg gacctcataa agtgcgtcgt 
agtccggatc ggagtctgca actcgactcc gtgaagtcgg aatcgctagt aatcgtagat 
cagaatgcta cggtgaatac gttcccgggc cttgtacaca ccgcccgtca caccatggga 
gtgggttgca aaagaagtag gtagcttaga ctcntcgggt cgggcgcatt accannntng 
atcnag 
 
C-7) Partial 16S rRNA gene sequence of Providencia vermicola strain AR_PSBH1 (NCBI 
LOCUS: HM582881, Size: 1441bp)  
 
cnnnaggcct aacacatgca agtcgagcgg taacagggga agcttgcttc tcgctgacga 
gcggcggacg ggtgagtaat gtatggggat ctgcccgata gagggggata actactggaa 
acggtggcta ataccgcata atctcttagg agcaaagcag gggaacttcg gtccttgcgc 
tatcggatga acccatatgg gattagctag taggtggggt aatggctcac ctaggcgacg 
atccctagct ggtctgagag gatgatcagc cacactggga ctgagacacg gcccagactc 
ctacgggagg cagcagtggg gaatattgca caatgggcgc aagcctgatg cagccatgcc 
gcgtgtatga agaaggccct agggttgtaa agtactttca gtcgggagga aggcgttgat 
gctaatatca tcaacgattg acgttaccga cagaagaagc accggctaac tccgtgccag 
cagccgcggt aatacggagg gtgcaagcgt taatcggaat tactgggcgt aaagcgcacg 
caggcggttg attaagttag atgtgaaatc cccgggctta acctgggaat ggcatctaag 
actggtcagc tagagtcttg tagagggggg tagaattcca tgtgtagcgg tgaaatgcgt 
agagatgtgg aggaataccg gtggcgaagg cggccccctg gacaaagact gacgctcagg 
tgcgaaagcg tggggagcaa acaggattag ataccctggt agtccacgct gtaaacgatg 
tcgatttgga ggttgtgccc ttgaggcgtg gcttccggag ctaacgcgtt aaatcgaccg 
cctggggagt acggccgcaa ggttaaaact caaatgaatt gacgggggcc cgcacaagcg 
gtggagcatg tggtttaatt cgatgcaacg cgaagaacct tacctactct tgacatccag 
agaacttagc agagatgctt tggtgccttc gggaactctg agacaggtgc tgcatggctg 
tcgtcagctc gtgttgtgaa atgttgggtt aagtcccgca acgagcgcaa cccttatcct 
ttgttgccag cgattcggtc gggaactcaa aggagactgc cggtgataaa ccggaggaag 
gtggggatga cgtcaagtca tcatggccct tacgagtagg gctacacacg tgctacaatg 
139 
 
gcgtatacaa agagaagcga cctcgcgaga gcaagcggaa ctcataaagt acgtcgtagt 
ccggattgga gtctgcaact cgactccatg aagtcggaat cgctagtaat cgtagatcag 
aatgctacgg tgaatacgtt cccgggcctt gtacacaccg cccgtcacac catgggagtg 
ggttgcaaaa gaagtaggta gcttaacctt cgggagggcg ctaccacttn gnttncannn 
g 
 
C-8) Partial 16S rRNA gene sequence of Pseudomonas fulva strain AR_PSTS1 (NCBI 
LOCUS: HM582882, Size: 1436bp)  
 
ggnnnggcct acacatgcaa gtcgagcggt tgacgggagc ttgctccctg attcagcggc 
ggacgggtga gtaatgccta ggaatctgcc tattagtggg ggacaacgtt tcgaaaggaa 
cgctaatacc gcatacgtcc tacgggagaa agcaggggac cttcgggcct tgcgctaata 
gatgagccta ggtcggatta gcttgttggt gaggtaatgg ctcaccaagg cgacgatccg 
taactggtct gagaggatga tcagtcacac tggaactgag acacggtcca gactcctacg 
ggaggcagca gtggggaata ttggacaatg ggcgaaagcc tgatccagcc atgccgcgtg 
tgtgaagaag gtcttcggat tgtaaagcac tttaagttgg gaggaagggt tgtagattaa 
tactctgcaa ttttgacgtt accgacagaa taagcaccgg ctaactctgt gccagcagcc 
gcggtaatac agagggtgca agcgtaatcg gaattactgg gcgtaaagcg cgcgtaggtg 
gtttgttaag ttggatgtga aagccccggg ctcaacctgg gaactgcatc caaaactggc 
aagctagagt acggtagagg gtggtggaat ttcctgtgta gcggtgaaat gcgtagatat 
aggaaggaac accagtggcg aaggcgacca cctggactga tactgacact gaggtgcgaa 
agcgtgggga gcaaacagga ttagataccc tggtagtcca cgccgtaaac gatgtcaact 
agccgttgga atccttgaga ttttagtggc gcagctaacg cattaagttg accgcctggg 
gagtacggcc gcaaggttaa aactcaaatg aattgacggg ggcccgcaca agcggtggag 
catgtggttt aattcgaagc aacgcgaaga accttacctg gccttgacat gctgagaact 
ttccagagat ggattggtgc cttcgggagc tcagacacag gtgctgcatg gctgtcgtca 
gctcgtgtcg tgagatgttg ggttaagtcc cgtaacgagc gcaacccttg tccttagtta 
ccagcacctc gggtgggaac tctaaggaga ctgccggtga caaaccggag gaaggtgggg 
atgacgtcaa gtcatcatgg cccttacggc cagggctaca cacgtgctac aatggtcggt 
acaaagggtt gccaagccgc gaggtggagc taatcccata aaaccgatcg tagtccggat 
cgcagtctgc aactcgactg cgtgaagtcg gaatcgctag taatcgtgaa tcagaatgtc 
acggtgaata cgttcccggg ccttgtacac accgcccgtc acaccatggg agtgggttgc 
accagaagta gcttagtcta accttcggga ggacggtacc ncggngannn ngnnng 
 
C-9) Partial 16S rRNA gene sequence of Xanthomonas axonopodis strain AR_PINLBH3 
(NCBI LOCUS: HM582883, Size: 1444bp)  
 
gngcagctac catgcagtcg aacggcagca cagtaagagc ttgctcttat gggtggcgag 
tggcggacgg gtgaggaata catcggaatc tactctttcg tgggggataa cgtagggaaa 
cttacgctaa taccgcatac gacctacggg tgaaagcgga ggaccttcgg gcttcgcgcg 
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gttgaatgag ccgatgtcgg attagctagt tggcggggta aaggcccacc aaggcgacga 
tccgtagctg gtctgagagg atgatcagcc acactggaac tgagacacgg tccagactcc 
tacgggaggc agcagtgggg aatattggac aatgggcgca agcctgatcc agccatgccg 
cgtgggtgaa gaaggccttc gggttgtaaa gcccttttgt tgggaaagaa aagcagtcgg 
ttaatacccg attgttctga cggtacccaa agaataagca ccggctaact tcgtgccagc 
agccgcggta atacgaaggg tgcaagcgtt actcggaatt actgggcgta aagcgtgcgt 
aggtggtggt ttaagtctgt tgtgaaagcc ctgggctcaa cctgggaatt gcagtggata 
ctggatcact agagtgtggt agagggtagc ggaattcccg gtgtagcagt gaaatgcgta 
gagatcggga ggaacatccg tggcgaaggc ggctacctgg accaacactg acactgaggc 
acgaaagcgt ggggagcaaa caggattaga taccctggta gtccacgccc taaacgatgc 
gaactggatg ttgggtgcaa tttggcacgc agtatcgaag ctaacgcgtt aagttcgccg 
cctggggagt acggtcgcaa gactgaaact caaaggaatt gacgggggcc cgcacaagcg 
gtggagtatg tggtttaatt cgatgcaacg cgaagaacct tacctggtct tgacatccac 
ggaactttcc agagatggat tggtgccttc gggaaccgtg agacaggtgc tgcatggctg 
tcgtcagctc gtgtcgtgag atgttgggtt aagtcccgca acgagcgcaa cccttgtcct 
tagttgccag cacgtaatgg tgggaactct aaggagaccg ccggtgacaa accggaggaa 
ggtggggatg acgtcaagtc atcatggccc ttacgaccag ggctacacac gtactacaat 
ggtagggaca gagggctgca aacccgcgag ggcaagccaa tcccagaaac cctatctcag 
tccggattgg agtctgcaac tcgactccat gaagtcggaa tcgctagtaa tcgcagatca 
gcattgctgc ggtgaatacg ttcccgggcc ttgtactaca ccgcccgtca caccatggga 
gtttgttgca ccagaagcag gtagcttaac ctcgggaggg cgcttgccnc ggtggnncan 
ngng 
 
Appendix D – ANOVA Tables 
 
D-1) ANOVA on antibacterial activity of Centella asiatica subspecies A and B against the 
growth of Bacillus cereus 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 1199.625 7 171.375 1096.800 0.000 
Within Groups 2.500 16 0.156   
Total 1202.125 23    
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D-2) ANOVA on antibacterial activity of Centella asiatica subspecies A and B against the 
growth of Escherichia coli 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 1640.625 7 234.375 625.000 0.000 
Within Groups 6.000 16 0.375   
Total 1646.625 23    
 
D-3) ANOVA on antibacterial activity of Centella asiatica subspecies A and B against the 
growth of Pseudomonas aeruginosa 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 941.625 7 134.518 153.735 0.000 
Within Groups 14.000 16 0.875   
Total 955.625 23    
 
D-4) ANOVA on antibacterial activity of Centella asiatica subspecies A and B against the 
growth of Staphylococcus aureus 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 2362.500 7 337.500 2700.000 0.000 
Within Groups 2.000 16 0.125   
Total 2364.500 23    
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D-5) ANOVA on erythrocytes hemolysis prevention potential of Centella asiatica 
subspecies A and B 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 3601.852 7 514.550 468.216 0.000 
Within Groups 
17.583 16 1.099 
  
Total 
3619.435 23 
   
 
D-6) ANOVA on DPPH scavenging activity of Centella asiatica subspecies A and B  
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 7889.528 7 1127.075 180.485 0.000 
Within Groups 
99.915 16 6.245 
  
Total 
7989.443 23 
   
 
D-7) ANOVA on SOD activity of Centella asiatica subspecies A and B  
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 189.348 7 27.050 70.967 0.000 
Within Groups 
6.099 16 0.381 
  
Total 
195.446 23 
   
 
D-8) ANOVA on total phenolic contents of Centella asiatica subspecies A and B 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 7.670 5 1.534 69.727 0.000 
Within Groups 
0.264 12 0.022 
  
Total 
7.934 17 
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D-9) ANOVA on antibacterial activity of Centella asiatica inoculated with Enterobacter 
sp. against the growth of Bacillus cereus 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 1412.727 10 141.273 188.364 0.000 
Within Groups 16.500 22 0.750   
Total 1429.227 32    
 
D-10) ANOVA on antibacterial activity of Centella asiatica inoculated with Enterobacter 
sp. against the growth of Escherichia coli 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 2125.712 10 212.571 572.641 0.000 
Within Groups 8.167 22 0.371   
Total 2133.879 32    
 
D-11) ANOVA on antibacterial activity of Centella asiatica inoculated with Enterobacter 
sp. against the growth of Pseudomonas aeruginosa 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 859.636 10 85.964 102.227 0.000 
Within Groups 18.500 22 0.841   
Total 878.136 32    
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D-12) ANOVA on antibacterial activity of Centella asiatica inoculated with Enterobacter 
sp. against the growth of Staphylococcus aureus 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 2620.909 10 262.091 3844.000 0.000 
Within Groups 1.500 22 0.068   
Total 2622.409 32    
 
D-13) ANOVA on DPPH scavenging of Centella asiatica inoculated with Enterobacter sp. 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 10967.418 10 1096.742 139.118 0.000 
Within Groups 
173.438 22 7.884 
  
Total 
11140.855 32 
   
 
D-14) ANOVA on SOD activity of Centella asiatica inoculated with Enterobacter sp. 
 Sum of 
Squares Df Mean Square F. value Pr > F 
Between Groups 121.636 10 12.164 31.953 0.000 
Within Groups 
8.375 22 0.381 
  
Total 
130.010 32 
   
 
D-15) ANOVA on total phenolic contents of Centella asiatica inoculated with 
Enterobacter sp. 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 11.425 8 1.428 44.019 0.000 
Within Groups 
0.584 18 0.032 
  
Total 
12.009 26 
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D-16) ANOVA on antibacterial activity of Centella asiatica treated with Pseudomonas sp. 
against the growth of Bacillus cereus 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 1344.000 7 192.000 558.545 0.000 
Within Groups 5.500 16 0.344   
Total 1349.500 23    
 
D-17) ANOVA on antibacterial activity of Centella asiatica treated with Pseudomonas sp. 
against the growth of Escherichia coli 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 1774.500 7 253.500 624.000 0.000 
Within Groups 6.500 16 0.406   
Total 1781.000 23    
 
D-18) ANOVA on antibacterial activity of Centella asiatica treated with Pseudomonas sp. 
against the growth of Pseudomonas aeruginosa 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 1070.625 7 152.946 271.905 0.000 
Within Groups 9.000 16 0.563   
Total 1079.625 23    
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D-19) ANOVA on antibacterial activity of Centella asiatica treated with Pseudomonas sp. 
against the growth of Staphylococcus aureus 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 2522.625 7 360.375 549.143 0.000 
Within Groups 10.500 16 0.656   
Total 2533.125 23    
 
D-20) ANOVA on DPPH scavenging of Centella asiatica treated with Pseudomonas sp.  
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 9668.363 7 1381.195 48.109 0.000 
Within Groups 
459.358 16 28.710 
  
Total 
10127.722 23 
   
 
D-21) ANOVA on SOD activity of Centella asiatica treated with Pseudomonas sp.  
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 94.691 7 13.527 31.746 0.000 
Within Groups 
6.818 16 0.426 
  
Total 
101.509 23 
   
 
D-22) ANOVA on total phenolic contents of Centella asiatica treated with Pseudomonas 
sp.  
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 43.338 5 8.668 123.618 0.000 
Within Groups 
0.841 12 0.070 
  
Total 
44.180 17 
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D-23) ANOVA on antibacterial activity of the isolated enophytic bacteria associated with 
Centella asiatica against the growth of Bacillus cereus 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 1320.000 10 132.000 1452.000 0.000 
Within Groups 2.000 22 0.091   
Total 1322.000 32    
 
D-24) ANOVA on antibacterial activity of the isolated enophytic bacteria associated with 
Centella asiatica against the growth of Escherichia coli 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 1843.636 10 184.364 2028.000 0.000 
Within Groups 2.000 22 0.091   
Total 1845.636 32    
 
D-25) ANOVA on antibacterial activity of the isolated enophytic bacteria associated with 
Centella asiatica against the growth of Pseudomonas aeruginosa 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 724.909 10 72.491 88.600 0.000 
Within Groups 18.000 22 0.818   
Total 742.909 32    
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D-26) ANOVA on antibacterial activity of the isolated enophytic bacteria associated with 
Centella asiatica against the growth of Staphylococcus aureus 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 2620.909 10 262.091 3844.000 0.000 
Within Groups 1.500 22 0.068   
Total 2622.409 32    
 
D-27) ANOVA on erythrocytes hemolysis prevention potential of the isolated endophytic 
bacteria associated with Centella asiatica  
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 2231.659 10 223.166 14.934 0.000 
Within Groups 
328.759 22 14.944 
  
Total 
2560.418 32 
   
 
D-28) ANOVA on DPPH scavenging of the isolated endophytic bacteria associated with 
Centella asiatica  
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 12887.306 10 1288.731 126.228 0.000 
Within Groups 224.611 22 10.210   
Total 13111.917 32    
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D-29) ANOVA on SOD activity of the isolated endophytic bacteria associated with 
Centella asiatica  
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 21291.049 10 2129.105 190.237 0.000 
Within Groups 
246.220 22 11.192 
  
Total 
21537.270 32 
   
 
D-30) ANOVA on percentage of callus induction from Centella asiatica leaf explant 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 25000.000 3 8333.333 20.000 0.000 
Within Groups 5000.000 12 416.667   
Total 30000.000 15    
 
D-31) ANOVA on fresh weight of callus produced from Centella asiatica leaf explant 
 Sum of 
Squares df Mean Square F. value Pr > F 
Between Groups 16710.453 3 5570.151 516.710 0.000 
Within Groups 129.360 12 10.780   
Total 16839.814 15    
 
 
 
 
 
 
 
